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Introduction. 

Very little has been known hitherto of the earthworms of 
Thailand. In the TSerreich monograph (1900) Michaelsen was able 
to include Thailand in the distribution of only two species, one from 
the mainland and one from a small island, both species unimportant 
zoogeographically. In the same year as the publication of the Ger¬ 
man work Beddard erected three species on material collected in the 
peninsular portion near the southern border by the Skeat expedition 
and recorded a fourth hitherto known only from Sumatra. Three 
other species, of which two were new, were added by Stephenson in 
1917 and 1931 for casual specimens in the Indian and British Mu¬ 
seums. Of Stephenson’s worms two were from the peninsular portion 
and one from the mainland, one from each locality probably endemic. 
Gates (1930) was able to list seven species (six recorded from Thailand 
for the first time) all of which are more or less widely distributed 
forms, as a result of study of small collections secured in the most 
unfavourable season of the year near the Burmese border in the ex¬ 
treme north and south and at Bangkok. This brought the number of 
species reported from Thailand to the end of 1938 to a total of sixteen. 

For comparison it may be noted that 31 species have been col¬ 
lected in the City of Rangoon while the estimated total of species 
from Burma, including the Andaman and Nicobar Islands as well as 
a very small transborder portion of Yunnan, is two hundred. (This 
number includes undescribed and manuscript species). From the 
portion of the Malay Peninsula south of the Thai border 41 species 
are known and 24 have been recorded from French Indo-China. 

Because of this situation and especially in view of the author’s 
interest in Thailand as one of the areas adjacent to Burma on the 
worms, of which most of his work has been done, the opportunity 
afforded by Dr. Schmitt to examine material belonging to the U. S. 
National Museum and in particular that collected recently by Dr. 
H. G. Deignan was especially welcome. Study of the new material 
raises the number of Thai species only to 28, less than the number 
known from the City of Rangoon. Obviously much remains to be 
done on the earthworms of Thailand, not to mention aquatic oligo- 
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chaetes winch arc completely unknown. Curiously, almost nothing 
is known uf the fauna of the largo, densely populated central region, 
as most of the records are from localities in the far north, north-east 
and in the peninsula near the extreme southern border. 

Earthworms are easy to collect and usually can he secured in 
sufficient numbers for satisfactory taxonomic treatment without diffi¬ 
culty. Methods of killing and preservation for systematic work are 
simple and fairly inexpensive. 

Interesting and important, work can be done in determining the 
number and range of species in the unstudied central portion of Thai¬ 
land without the necessity of long, expensive or aid nous trips to the 
peripheral regions* 

One difficulty in the way of local work on the earthworms of 
Thailand may be a lack of pertinent literature* In order to obviate 
in part such a handicap there have been included in this paper refer¬ 
ences to literature containing recent diagnoses of many of the species, 
a few diagnoses especially if definitions of modern standard are not 
available, a key to the Thai species of l*hevetima, a key to Megas- 
eolecid genera already collected in Thailand or likely to he collected 
in any part of Thailand, and a key to families of Asiatic earthworms. 
Further information that may be necessary can probably be obtained 
from recent volumes of the Records of the Indian Museum (Calcutta!, 
and from Stephenson’s two books (102*1 and 1930). 

The writer is indebted to Dr. C. C* A* Monro of the British 
Museum for forwarding one unidentified specimen for examination, 
to Dr. Schmitt of the U* S. Nat* Mus. for the opportunity of studying 
the material collected by Deignan, and to Dr. Deignan for his special 
efforts to secure earthworms and for the care taken in preservation 
of the material secured. 

Z(mxjeogka pfiiCAL Notes* 

Known Thai earthworms belong to six genera. Four of these 
genera are represented in the fauna of Thailand by species that are 
undoubtedly peregrine and which have been introduced directly or 
indirectly from their original homes in Central America (Pontoscolex 
corethrurus, CUossoseolecinae), Africa ( ? Dichogaster <([finis, Megasco- 
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lecidae), or India (Lampifo maurilu, possibly also Per tony x exca- 
vatus, Megascoleeidae), A fifth genus, Brawida, is known only from 
two small specimens* one of which is specifically unidentifiable. The 
sixth and last genus, Pkere(ima t is alone known to be represented in 
Thailand by species of zoogeographies! value, 

Pherptima has long been thought to be the dominant genus in 
the regions of eastern and south-eastern Asia just mentioned, but a 
prediction is ventured that Bnmida will lie found to be much more 
important in the southeast than the information, at present available, 
a e tu ally i nd i cat es. 

A very large proportion of the species now known from Thailand 
belongs to the genus Pherethna ; it seems unlikely that exploration of 
regions, remote from and uninfluenced by human activities, the collec¬ 
tion of those small forms that are usually overlooked,and the study of 
the practically unknown fauna of the central portion of the country 1 
will reduce the proportion very significantly. 

Some of these species of Phereihna are "peregrine” he., widely 
distributed as a result of some unusual and inherent power of migra¬ 
tion or as the result of accidental or artificial carriage. In the past 
a tendency to deny any zoogeograph i cal interest to the peregrine 
forms has resulted in failure to record accurately and with sufficient 
detail the distribution of these forms. However a form which has 
been transported widely may have some Interest and significance, if 
from its present distribution there can be separated off what may be 
termed a natural range as opposed to that portion of its distribution 
into which it has been accidentally introduced. Even the accidental 
portions of a distribution may be of some interest, and especially so in 
connection with those species whose original homes are unknown or 
uncertain. ( Vide discussions of specific distributions in Gates 1937). 
Accordingly it is more important than has been realized hitherto 
that information be accumulated regarding the distribution of even 
those forms which may be regarded as fairly well known both as to 
structure and distribution. Information regarding elevations is often 
especially needed. 

Species which are more limited in their distribution have 
been distinguished from the peregrine forms zoogeograph icnlly as 
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11 endeiiiicsf but the distinction maybe quite artificial Because a 
species has been successfully introduced, for example into the United 
States, scarcely seems sufficient reason for denying* t£ endemic ” value 
in the region to which it is native. 

Although the term endemic can be applied to a number of the 
local species it seems unlikely at present that species of Pheretima 
restricted solely .to Thailand will be found except perhaps in the nnin- 
vestigated central portion of the country. Species from the penin¬ 
sular portion in the extreme south are related to forms from the 
Burmese and Malayan portions of the peninsula. Species from the 
north are probably endemic in areas which include portions of both 
Burma and Thailand and it is possible that a similar statement may 
prove to be true of forms from the most eastern portion of the coun¬ 
try. The only species known from the east is related to an Indo- 
Chinese form. 

Species of several other genera may be expected in more 
thorough collections (vide table below). Dcsmogasier (Moniligastridae), 
Plutdlus, 1 Voodwardidla, Ram idla, Lennogaster (Megascoleeidae), 
Oenerodrilus, Qordiodrihis, Eukerria and Malabar ia (Ocnerodrilidae) 
and (Ryph!drUiL8{( Mossoscolecidae, Microcbaetinae) may be anticipated. 
At present it seems unlikely that any of these genera excepting 
PluteUus and possibly GlypJndrilus will be represented by more than 
one or possibly two species, with endemics most likely in Desmogas- 
fer, Plutdhts and GlyphidrHus. Endemic species of the last genus 
are known from Burma, India, the Malay Peninsula and the Archi¬ 
pelago. Even in these areas records are casual and the peculiar 
glyph id ri lid habitat requires careful study. 

Accurate assessment of the zoogeographic value of species of 
Woodward ldla , Rmn idl a, Lemiogastm \ and the Gcnero d r i 1 id ge 11 e ra 
that may be found in Thailand is impossible at present. All of these 
forms are of such a small size as to be most easily transported acci¬ 
dentally. Much further information is required in connection with 
the origin and distribution of these small species which are almost 
always overlooked by collectors, 
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Table . 

Earthworm Genera of South-eastern Asia. 


Burma and the 

Thailand. 

French 

Malay Peninsula. 

Indo-Chjna. 

7 )esmo(faster 

Hastirogaster 

Drawida* 

Plutellus 

Drawida 

Drawida 

Pontodrilus 

Woodward iel la 
Tonoscolex 

Nelloscolex 

Lampito* 

Lampito 

Lampito 

Pheretima* 

Pheretima 

Pheretima 

Perionyx* 

Octochaetoides* 

Perionyx 

Perionyx 

Ra m i d in 

Lennogaster 

Eutyphoeus 

Dichogaster* 

Gordiodrilus 

Dichogaster 


Ocnerodt ilus* 
Malabaria 

Eukerria* 

Pontoscolex* 

Gly ph idr ilus* 

Bi mas to s* 

Pontoscolex 



♦With species in the Malay Peninsula. Genera without asterisks 
have been recorded hitherto only from Burma. 

The italics indicates that the genus is represented in the particular 
region bv endemic species at least in part. 

System atics. 

The classifications of Michaelsen and Stephenson are no longer 
satisfactory, at least so far as the Moniligastridae and Megascolecidae 
are concerned. A revision of the Moniligastridae is under way 
and it is hoped that publication will he possible in the not too 
distant future. In the meanwhile it is only necessary to note that 
the African subfamily Syngenodrilinae must be excluded from the 
Moniligastridae which is again purely Asiatic. The Megascolecidae 
is a conglomerate of genera that can only be defined, morphological- 
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]y f as earthworms having prostates,* 1 ■ It has usually Been divided 
into five subfamilies: Acanthodrilinae, Megascolecinac, Octochaetinae, 
Diplocardiinae and Ocnerodrilinae (Stephenson 1930). The Diplocar- 
diinae group lias been suppressed recently and its genera trans¬ 
ferred to the Acanthodrilinae and Octochaetinac (vide Pick ford 1937, 
pp. 83-84 and 1938, p. 95). r 11 1 e Megascol eci nae aiid 0ctoc 1 1 aetinae 
are now merely aggregations of genera that cannot be defined mor¬ 
phologically and which cannot be delimited from each other, while the 
Acanthodrilinae are distinguished from the Octoehaetinae only by the 
absence of micronephridia, and from the Megascolecinae only very 
circuitously, if at all. So far as can be discovered from study of the 
literature available locally and of the Burmese forms, the Ocnerodri¬ 
linae are distinguished from all other Mogaseolecid forms by five 
characteristics: absence of dorsal pores (except in Nematogenia), 
restriction of ealciferous glands (oesophageal sacs or diverticula) to ix 
and x, restriction of hearts to segments x and xl, an anterior intes¬ 
tinal origin in xii, and absence of diverticula on the sperm athecae 
(except in Pyymaeodritus), As one step towards a revision of the 
Megascolecidae it is suggested that the Ocnerodrilinae, the only group 
distinguishable from the rest of the family by more than one morpho¬ 
logical character, be recognized as a distinct family. A revision of 
lhe Megascolecidae (minus the Ocnerodrilinae) cannot be attempted 
for some time yet and not until a very considerable amount of work 
has been done on the digestive, circulatory, excretory and reproduct¬ 
ive systems in most of the genera involved. In the meanwhile the 
Megascolecidae will be understood to include without subfamily 
distinctions all of those genera hitherto included in the Aeantlio- 
drilinae, Megaseoleciime and Oetoehaetmae, 

Key to families. 

L ft. Testis sacs suspended in intersegmental 
septa so as to project anteroposterior¬ 
ly into two successive segments .... Mon iligastridae. 


f This definition necessitates the invention of a new term for the 
distinctly different Moniligasmd structures, hitherto usually called prostates, 
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k Testis sacs lacking or when present not 
suspended into two segments but res¬ 
tricted to the segments to which the 
included testes belong . ......... 2 

2, a. Prostates present .3 

k Prostates lacking ..4 

3, a. Intestine begins in xii, last hearts in xi . , Gcnerodrilidae. 
k Intestine begins behind xiii, last hearts 

in xii or xiii ..Megascolccidae. 

4, ct t Gizzard oesophageal.. 5 (Glossosc&lecidae). 

k Gizzard intestinal . . .... . Lumbricidae. 

5, a, Spermathecae at least partly in front of 

the testis segments .G losses colecinae. 

k Spermathecae behind the testis segments. Microchaetinae. 

Family Monilfgastridae. 

Hitherto only two specimens of one Moniligastrid genus, Dra- 
unda, have been collected in Thailand, Another genus, DesmogaSter, 
present on the Shan Plateau and in the Tenasserjm division, just west 
of Thailand, and also known from China is probably to be found in 
Thailand, It is most likely to he secured in regions uninfluenced by 
activities of man. 

Genus Diiawida Michaelsen 1900. 

Draw id a vulgaris? 

1930. Dmwidu vul(javis y Gates, Rec, Ind. Mus. XXXJJ, p. 

296. (Type locality Kalewa, Upper Chindwin district, 
Burma. Types in author’s collection.) 

Material examined .—From XL ft. Nat. Mus. 

Ghiengmai, 1,000 feet, August 9, 1936, 1 elite!late speci¬ 
men, H, G. Deignan. 

External characteristies. —Lengtli, 35 mm. ]>kuieter, 2J min. 
IJnpigmented. Prostomium prolobous. Nephropores begin on iii and 
when recognizable are on or close to d, at anterior margins of the 
segments, apparently lacking on x. 
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The setae begin on ii and are closely paired; on xx, aa slightly 
loss than he . The ventral setae (and possibly the lateral setae) of ii- 
vii are larger than on posterior segments. 

The epidermis of x-xiv appears to be slightly thickened at the 
mid-dorsal incision, 

Spermathecal pores are small, transverse slits, cm 7/8, just 
median to e. 

Male pores are tiny, transversely placed, slits ca, at mid he , on 
low transversely placed porophores, (possibly cut off from the posterior 
margin of x ?) concealed from view by apposition of margins of x 
and xh 

The female pores arc on or very close to 11/12, on or just 
lateral to b. 

The genital markings are transversely placed areas of greyish 
transllicence, shortly elliptical in outline: paired, presetal on x, ix 
and viii (the right side only) in a lateral portion of be, postsetal on x 
in median portion of be : unpaired, median and presetal on ix and xi. 

Internal anatomy. — The gizzards arc in xiii-xv. The last 
pair of hearts is in ix. The post-gizzard portion of the oesophagus 
extends through seven segments with a valve in the seventh segment, 
the intestine beginning with 22/2-b The extra-oesophageal trunk is 
lateral to the hearts. On the anterior face of 8/9 just median to 
each heart there is a vertical commissure from the extra-oesophageal. 

The testis sacs are elongate, extending from 8/9 to 19/11, 
slightly constricted by 9/10, apparently sexual. The vas deferens is 
short, twisted into a few loose loops on the posterior face of 9/10 and 
passes into the prostate near the cntal end without first penetrating 
into the parietes. (No nephiidia in x.) The prostate is small, club- 
shaped, erect in the coelomic cavity. An outer layer of relatively 
coarse granulations extending to the parietes readily falls off, revealing 
a slenderly club-shaped capsule, narrowed octally. 

Segment xi is closed off to form a horseshoe-shaped ovarian 
chamber which is almost empty. The ovarian sacs are yellowish and 
distended but restricted to xii. 

The sper math ileal ampullae appear to be fully developed. The 
atria are small, rather finger-shaped, erect in vii just in front of 7/8 
and somewhat flattened anteroposterior!y. The spennathecal duct 
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passes into the posterior face of the atrium within 7/8 close to the 
pnrietea 

Jismurks. —'Hie worm is strongly contracted, especially anter¬ 
iorly* When first received determination of characteristics of the 
male genital terminalia was practically impossible without damaging 
the specimen. More than a year later the specimen was again 
examined by which time removal of the cuticle had become possible. 
A reddish clitellar colouration on x-xiv, previously overlooked or 
unrecognizable is now visible as well as unpaired, median genital 
markings which had not been noted previously. 

The worm does not appear to differ in any characteristics of 
specific importance from specimens referred to /). vulgaris. This 
species has been found hitherto only in a central region of Burma 
near the Irrawaddy river in the south and the Chindwin in the north. 
The unpaired median genital markings are located as in unrecorded 
Burmese specimens from the southern portion of the vulgaris range. 

Diagnosis. —Male pores small, transversely placed slits on 
the posterior margin of x, at or median to mid be. Sperm a thecal 
pores on 7/8, on or close toe. Genital markings transversely placed 
areas of epidermal modification of shortly elliptical outline, presetal; 
paired, in a lateral portion of he, on vii-x, in hh on xii-xiv; impaired 
in aa on viii-xiii; occasionally paired postsetal markings in median 
portion of be on x. Nephropores on or close to ed, Unpigmented, 
Length 80-50 mm. Diameter 2i-3 mm. 

Gizzards in xii-xvl Vas deferens short (8 min. long), octal 
portion in x thickened, passing directly into the prostate entally. 
Prostatic capsule rod-shaped but slightly widened entally. Sperma- 
thecal atria in vii, ca. I mm long, digitiform. Segment xi reduced to 
a horseshoe-shaped ovarian chamber. 

Draw i da hf. 

E. 


Material examined.- —From the LI. S. Nat. M us. 

llu'ang Pong (Ban Muang), September 13, 1936* I aeli- 
tellate specimen. H, G, Deignaih 
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External characteristics.— Length, 33 mm, Diameter, 1 mm. 
Unpigment,eel Prostdmiuni prolobons. 

Setae are closely paired ; on xx ? eta < he. 

Sperm athecal pores are on 7/8, on e. 

The male pores are presumably at the ventral tips oi ! poro- 
phores which are in mid he. Each porophore is a whitened, rather 
conical protuberance, in ter segmental furrow 10/11, ending abruptly 
against the base both laterally aud mesially. From the ventral end 
of the porophore protrudes a short* almost filamentous penis-like body. 
This latter presumably is retractile into the main portion of the 
porophore, (Two types of structures have been referred to as penes 
in the genus Drawidu. One is formed, wholly or largely, by ever¬ 
sion of a pouch or invagination, as in IX cheni Gates 1935, while the 
other is a permanent structure capable of protrusion from or retrac¬ 
tion into a pouch or invagination, as in 1). hekom&is Stephenson 1924), 

Genital markings are lacking. 

Internal aaatoy&y .—'The gizzards are in xiv-xv. The last 
pair of hearts is in ix. 

Testis sacs are small, rather firm, spheroidal, on the posterior 
face of 9/10, probably abnormal The vas deferens is short, twisted 
into several loose loops on the posterior face of 9/10, and passing into 
the anterior face of the prostate ( near the par lotus ?), without first 
penetrating into the body wall The prostate is club-shaped, small 
but erect in the coelomic cavity. The external glandular layer is 
loose and readily falls apart revealing a soft, club-shaped capsule, 
narrowed octal I y, 

The ovisacs are sexual and extend into xv. Ovarian chamber? 

The spermathecal ampullae are distended. As the sperm a thecal 
duct passes into the parietes just behind 7/8 it is slightly enlarged, 
the widened portion rather conical and slightly protuberant into the 
coelomic cavity. 

Remarks .—The specimen is macerated and broke into several 
fragments during the examination. 

This worm differs from the Ohienginai specimen (of U. 
vulgaris ?) in the presence of a penis, a characteristic of sufficient im¬ 
portance to indicate specific distinctness. Possibly near to D. Jtehoensi# 
Stephenson 1924, 
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Family Megascolecidae. 

Although at present only four genera of this family can be 
listed from Thailand, it is probable that others will be represented 
in more extensive collections* The key to Megasculecid genera has 
accordingly been extended to include those genera that are most 
likely to be encountered. 

Key to Megascolecu) genera* 


1. a. Prostates tubular.. , ,. 2 

6 , Prostates racemose P * „ *.. 8 

2. a. Purely meganephne.. * 3 

b. Mieronephric or mixed mega- and micro- 

nephrie. .*.*,**« 4 

3. a. Nephridift present anterior to xiii. Plutdlns. (A) 

k Nephridia lacking anterior to xiii . * f * . Ponlodrilus * (B) 

4. a. No calciferous glands., . , , . JtamielltL (C) 

k Calciferous glands present. 5 

5* «* Calciferous glands behind xiv * . . * . * 6 

k Calciferous glands in front of xiv * . , 7 

G. a. One gizzard . . *.. * . * Octochaetoides* (D) 

6 , Two gizzards . , * ... Dichogaster. 

7* «* One gizzard.*.*.. Eutyphoeus. (E) 

k Two gizzards * * * *.. . * ..* Lennogaster, (F) 


(A) Burmese forms are small worms, some quite small. Interesting 
species may be found in Thailand. 

(B) To be looked for on or near the seashore. 

(C) Two species of very small worms are known from Burma, one 
from the Shan Plateau. 

(D) Octochaetmdes fermorl lias been found in the Malay Peninsula 
(possibly mi importation), and is widely distributed in Burma 
though recorded from only two localities on the Shan Plateau, 
both near the western margin. 

(E) May turn up in peninsular Thailand or in a region near the 
Burmese border of Amherst and Tavoy districts. 

(F) Two very small species known from Burma, one of which is pre¬ 
sent on the Shan Plateau. The other is known only from the 
Tenasserhn division, which is also on the Thai border. 
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8 . a. Purely meganephrie 9 

b. Microuephric or mixed mega-and miero- 

neplmc , ,. 10 

9. cl Setae perichaebine . , , . . , Perionyx. 

b. Setae lmnbricine. Woodwardiella, (G) 

10 , it, Gizzard in v ... Lampito. 

b . Gizzard behind v. 11 

11 , a . Male pores on xvii, female pores on xiii , , Tonoscolex. (H) 
b. Male pores behind xvli, female pores on 

xiv. .* . Pheretima. 

Genus Lampito Kinbebg 1867, 

1988. Lampito, Gates, Rec. Ind, Mus. XL, p, 404. (Revision), 


Lampito maurjtii Kinbebg. 

1867, Lampito mauritii, Kin berg, Ofv, Ak. JTorh, XXIII, p. 

103. (Type locality Mauritius, Type in the Stock¬ 
holm Museum.) 

1930, Megascolex mauritii, (dates, Bee, Ind. Mus. XXXI 1 , p. 

301, (Bawti and Not Theinku.) 

1938. Lampito maitrifti, Gates, Rec. Ind. Mils. XL, p. 413. 
(Diagnosis.) 

Remarks .—-This species may prove to be fairly common in the 
lowlands as in Burma. 


Genus Pheretima Kin hero 1867. 


Key to Thai species of Pheretima. 


1. cl No intestinal caeca... elongate l 

b. Intestinal caeca present . . , ..2, 

2 , a. Quadrithecal ....3. 

h. Sexthecal or ocfcofchecal, . . . ,.5. 


(G) Small species are known from India, Burma and Ceylon, JR 
pumUa or javcmica or both may turn up in Thailand, 

(H) Several species are known from the Shan Plateau including two 
from Kaieimi just west of Thailand, and others from Mang Jam 
State, east of the Salween, 
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3. a. Sperm at hucal pores segmental, on anterior 


margins of vii-viii.. planata. 

Ik Sperinathecal pores intersegmental . . 4. 

4, a , Spernlatkeeal pores on 5/G-6/7. . .. wiorrisL 

Ik Sperinathecal pores on 7/8-S/9.. hvqjbonensis. 

5. cl Sexthecal...6. 

b. Oetothecal.. ..13. 

6. il Male pores on xviii....7. 

b . Male pores on xx, .. ...... anomala, 

7, tf. Male pores superficial. , . ,.8. 

Ik Male pores invaginate . ...9. 

S. a* Testis sacs ventral, seminal vesicles 

excluded.,. haway ana* 

b. Testis sacs pass around gut dorsal ly, 

seminal vesicles of xi included. papulosa. 

9, a, Male pore invaginations restricted to 

parietes .......... . , , . peguana. 


b> Male pores in copulatory chambers pro¬ 
tuberant into eoelomic cavity . , * 10, 

10 . a. One or more stalked glands to each sper- 

niathecal duct , . , . .., 11. 

Ik No stalked glands to .sperinathecal 
ducts..12. 

11. ft. First dorsal pore on 10/11 or anteriorly, 

penial setae lacking .. houlleti 

h First dorsal pore on 11/12, penial setae 

present.. campannlattL 

12. a. First dorsal pore on 12/13, last hearts 

in xii.... perichaeta. 

Ik First dorsal pore on 11/12, last hearts 

in xiii. . . ,. virtjo. 

13. a. Genital markings in a transverse row of 

L3-16 on or close to 7/8.. evtmxi. 

b. Genital markings, when present, not so 
placed.. 14. 

14. cl Male pores superficial . . . ..15. 

b, Male pores invaginate . , ... . 20. 
























80 Thailand Research Society , Natural History SuppL Vol* XII. 


15. 

a* Genital markings lacking .*,*..* 



b. Genital markings present. 

, . 16. 

16. 

a. Intestinal caeca simple . * . 

.. 17. 


Ik Intestinal caeca compound. 


17. 

<l Genital markings segmental. 



b. Genital markings intersegmental . . 

. . 18. 

18. 

a. Genital markings in three longitudinal 


rows... 



b. Genital markings not in three longitudi- 


rial rows . . . .. 

. . 19. 

19. 

a , Length less than 100 mm. 



L Length greater than 150 mm* . . . * 



20 * a * Septum 8/9 muscular * , * * . 21 . 

5* Septum 8/9 lacking or if present repre¬ 
sented by a membranous ventral rudi¬ 
ment only *.. 22 

21* a* Genital markings present, on xvii and 

xix...* * . . .. posthuma* 

h. Genital markings lacking..* Jtuvmlis* 

22. a * Pseudocopuktoiy chambers present in 

xix **,,.*. .. bipora. 

b. No pseudocopulatory chambers ....... mmandalei. 


While it is hoped that the key above will prove to be helpful in 
identification of species already recorded from Thailand, it must he used with 
considerable caution. As a result of important gaps in our knowledge oF so 
many of the species* a really satisfactory key cannot be constructed at the 
present time* 


PHERETIMA ALEXANDJIT (BEDDAKD), 

1900* Amyntm alexandri , Beddard, Proc. Zool Soc* London, 
1900, p. 998. (Type locality Calcutta, India. Type 
in the British Mu seuiirt.) 

1980, Pheretima llgnieola. Gates, Bee. Ind. Mus* XXXII, 
p. 314. (Bangkok, Gbiengmai, Ohiengrah) 

1937* Pheretima alexandri, Gates, liec. Ind* Mus. XXXIX, 
p. 192, (Diagnosis.) 
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Material examined .— From the British Museum* 

Kosichang, Gulf of Thai land, four elite! late specimens, 
a S. Flower. 

From the U. S* Nat. Mus* 

Chiengmai, 1,000 feet, August 14, 1936, 1 cl i tel late 
specimen* 11 G. Bcignan. 

“In rich soil of a banana grove” Mu’ang Pong (Ban 
Muang, a town on the upper Me Yom), September 
9, 1936, 1 elite!late specimen, B. G. Deignan. 

Remarks .-—Probably fairly common throughout most of 
Thailand Common throughout most of Burma and also known from 
Yunnan, Assam, Calcutta, Bombay and the Andaman Islands. The 
original home of the species presumably is somewhere in Burma or 
Siam. 

Pheretima axnandalei Stephenson* 

1917. Pheretima annamlalei, Stephenson, Ree. Ind. Mua 
XIII, p. 386. (Type locality Singora, Tale Sap. 
Type in the Indian Museum.) 

1934. Pheretima aimandalei , Gates, Ree. Ind. Mus* XXXVI, 
p. 256. (after examination of type.) 

Diagnosis* —Octothecal, secondary sperm a thecal pores large, 
on 5/6-S/9, slightly above the midlateral line. Male pores at ventral 
ends (?) of tubular penes, two mm. long within large, copulatory 
chatnbe rs w i th t ran s v ers el y si it-like apertu res. C3 enital in ark mgs ve ry 
small, rounded tubercles in transverse rows of one to three midveu- 
trally; preset#! and postsetal on viii, xviii and xxx* Female pore ? 
Setae: vi/28, vii/30, viii/40, xvii/15, xviii/12, xix/17, 43/v, 59/ix, 
55 /xii. First dorsal pore ? Length 58 mm. Diameter 4 mm* 

Intestinal caeca simple. Testis sacs paired and ventral (?)* 
Speniiathecal duet longer than the ampulla ; diverticulum small, with 
ovoklal seminal chamber and longer, slender stalk opening into eiatal 
end of duet. Genital marking glands stalked and eoelotnie* 

Remarks .—Known only from the holotype. Testis sacs are 
assumed to be ventral but this is not mentioned by the author. 
Primary speniiathecal pores are invaginafce, but nothing is known of 
the invaginations* 
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P. annwndaiei is close to 1\ g&nella Gates 1931 and P. hi,pom 
(Beddard) 1901, from which it is distinguished by the absence of 
pseuaoeopulatoty chamber & 

Probably native to peninsular Thailand and a neighbouring 
portion of the Malay Peninsula. 

PHERETJ M A ANOMALA MlCHAELSES. 

1907. Pkeretima cmomala, Michaelsen, Mitt. Mus. Hamburg, 
XXIV, p. 107. (Type locality Calcutta, India. Types 
in the Indian and Hamburg Museums). 

1930. Pheretima amonuda. Gates, Rec. Inch Mus. XXXII, 
p, 307. (Chiengrai), 

1937. Pherdtvut wiivinala, Gates* Rec. Ind. Mus. XXXIX, 
p. 193. (Diagnosis). 

Remarks. — Possibly fairly common through most lof Thailand. 
Widely spread throughout Burjna and also known from southern 
Yunnan, Calcutta, the eastern and western Himalayas. The original 
home of the species presumably is somewhere in Burma or Thailand. 

Pheretima austrina Gates. 

1932. Pherelirua exigim var. austvina, Gates, Kec. Ind. Mus. 

XXXIV, p. 514 (Type locality, Leiktho Circle, 
Toungoo district, Burma.) 

1936. Pheretima austrina, Gates, Kec. Ind. Mus. XXXVIII, 
p. 400. (Diagnosis.) 

Material exo mined. — From the U. S. Nat. Mus. 

Base of Doi Sutep, ett, 1,100 feet, December 1, 1936, I 
cl Stellate specimen. H. G. Deignan. 

Remarks ,—ic single pair of postclitellar genital markings is 
on 18/19 on this specimen. 

Possibly to be expected throughout western Thailand from the 
peninsula northwards. The range in Burma is from the peninsular 
portion (Mergui district) to Myitkyina, but only 'east of a line passing 
north from the mouth of the Sittang along the margin of the Shan 
Plateau to Bhamo and thence to Myitkyina, 
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PH KllETJ At A h \ PGRA (BeDDA liD.} 

1901. Amyntas bip&ms, Beddard, Proc. Zuol. Soc* London, 
1900, p. 908. (Type locality unknown. Types in 
the British Museum.) 

1932, Pheretima bipora, Stephenson, Ann. Mag* Nat. (10), 
IX, p. 213. (After examination of types,) 

1934. Pheretima biprnu, Gates, Rea Ind. Mus* XXXVI, p. 
257. (After examination of types.) 

Diagnosis. —Oetothecal, spermathecal openings' 1111 on 5/b- 
8/9. Male pores on penes within copul at ory chambers with 
transversely slit-like apertures. Penis-like processes in paired pseu- 
docopulatory chambers with transversely slit-like apertures on xix* 
Genital markings: paired transversely elliptical, postsetal on vii; 
additional markings postsetal on vii just median to spermathecal pores 
or presetal on viii. Setae present on all clitellar segments* First 
dorsal pore? Length 115 mm. Diameter? 

Intestinal caeca simple (?). Testis sacs U shaped (?); seminal 
vesicles included (?). Spermathecal duct as long as ampulla ; diverti¬ 
culum longer than combined lengths of duct and ampulla, with long 
stalk and avoidal seminal chamber. Genital marking glands cushion¬ 
like and bilobud. 

Remarks. —Close to, if nut identical with, the Burmese P. 
gemelkt Gates 1931 from which it is distinguished for the present, 
by the paired genital markings on vii and spermathecal characteristics 
(shortness of duct relative to ampulla, and length of diverticulum rela¬ 
tive to combined lengths of duct and ampulla)* 

Probably endemic in a northern portion of the Malay Peninsula. 

Pheretima campanulas (Rosa)* 

1890. Peri chaeta campanulata, Rosa, Ann. Mus. Genova, 
XXX, p- 115. (Type locality Palon, Insein district, 
Burma, Types in the Genoa Museum*) 

1937* Pheretima cavvpanulaia, Gates, Rec* Ind. Mult 
XXXVIII, p. 400, (Diagnosis.) 

'b Spermathecal pores cannot be characterized in this anil certain 
other species. External apertures of the sperm; it hecae may be primary or 
secondary pores. In these circumstances “openings” is used instead of “ pores.” 
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Material examined .—-From the U. S. Nat Mus. 

Mu'aug Pong (Ban Muang, a town on the upper M e Yarn), 
September 13, 1936, 1 cl itch ate, athecal specimen. 
H, G. Deignan, 

Remarks .—The only specimen obtained is of an abnormal form 
found rather commonly in Burma, / vngosa (vide Rea It id Mus. 
xxxviii, p, 409). The species will probably prove to be as common 
throughout most of Thailand as it is in Burma. Also known from 
Yunnan, the Malay Peninsula, Andaman Islands, and the eastern 
Himalayas in India. The original home of the species probably is 
somewhere in a region comprising eastern Burma and Thailand. 

Pheeetima Com pta. 

1932. Pkeretima compta, Gates, Rec. Ind. Mus. XXXIV, 
p. 511. (Type locality, Blachi, Karen Hills of 
Toungoo district, Burma. Type in author's collec¬ 
tion, Judson College.) 

Material examined .—From the U. S. Nat. Mus. 

Ban Huai Rai, Phre Province, Nov. 4, 1936, 14 clibelkte 
specimens. H. Gaylord Knox. 

External ckarmterisiice. —Length, 135-235 mm. Diameter, 
0-8 min. The dorsum is characterized by a liglit reddish pigmenta¬ 
tion that fades out gradually passing posteriorly. 

The setae begin on ii and on this segment are usually restricted 
to the ventral side (10) though scattered setae may also be present 
dorsally. Setae are small and closely spaced, more closely crowded 
ventrally, smaller and often deeply retracted into the parietes or 
missing dorsally. Gaps of 2, 3 or 4 in terse tal intervals are frequent, 
setal pits often visible in the gaps. The setal formulae of five 
specimens are shown below. 
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The first dorsal pore is on 12/13(14), on one worm a pore-like 
but apparently non-functional marking on 11/12. 

The clitellum is yellowish to brownish, annular and extends 
from 13/14 to 16/17 ; dorsal pores and intersegments] furrows lack¬ 
ing, setae invisible. 

Oetothecal, spermathecal pores minute and superficial, four 
pairs, on 5/6-B/9, 

There is a single female pore (14). 

The male pores are minute and superficial, each pore at or 
near the centre of a disc-shaped porophore which may be almost 
circular or shortly elliptical (transversely or longitudinally placed), 
the porophore slightly smaller than the genital markings. 

The genital markings are rather small, protuberant, interseg- 
mcntal, almost circular in outline to shortly elliptical (transversely 
placed), in three longitudinal rows, all of which are median to the 
male pore lines. A circular central portion of each marking lias a 
greyish translucent appearance and is surrounded by an opaque 
band-like margin. The markings arc on 19/20-25/26 (13 specimens), 
19/20-24/25 (1). One specimen has an additional marking on 18/19 
on the left side only. Another specimen lacks the right marking on 
19/20 while the median marking on 20/21 is probably double, being 
about twice the size of a normal marking. 

Internal anatomy (three specimens opened).— Septa 5/6-7/8 
are slightly muscular: 8/9-9/10 lacking; 10/11-11/12 muscular. 

The intestine begins in xv (3). The intestinal caeca are 
simple, the margins with slight septal constrictions. On the gut just 
in front of the heart of ix is a large, lobed, glandular collar (3), 

The single heart of ix is on the right side (1) or the left side 
(2). The last pair of hearts is in xiii (3), All hearts of ix-xiii pass 
into the ventral trunk (3). 

The testis sacs of x and xi are unpaired and suboesophngeal. 
The nerve cord is adherent to the ventral side of the testis sacs. 
The seminal vesicles of xi are large, filling the segment and in contact 
dot sally above the dorsal blood vessel. The vesicles of xii are still 
larger, in contact dorsally, pushing 12/13 and succeeding septa back 
into contact with 16/17 or 17/18, or actually passing through one or 
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more of these septa. The prostates are rather small, confined to 
xviil (3). The prostatic duet is six to ten mm. long, bent into a 
hairpin-shaped loop, muscular but rather slender. 

The spier mat hecal duct is not clearly marked off' externally 
front the ampulla but is much shorter than the ampulla; with slightly 
thicker wall, usually ridged longitudinally (internally). The duct is 
abruptly narrowed within the parietes. The lumen is fairly large 
and is abruptly narrowed at the diverticular junction. The diverti¬ 
culum, which passes into the anterior face of the duct at or close to 
the parietcs, is longer than the combined lengths of duct and ampulla 
and may be twice as long. The diverticulum may be described as 
rod-like and of about the same diameter throughout (1 specimen), ora 
middle region may be slightly narrowed and there may be bulgings, 
or flattenings of the entalmost portions (2) The diverticulum is not 
straight but neither is it bent, twisted or coiled in any definite or 
regular fashion, Eetally the lumen is narrow, and with longitudinal 
ridges; in a middle portion the lumen is slightly wider and with low 
annular ridges. The seminal chamber, characterized by a spermato¬ 
zoa! iridescence, is (approximately) the ental third of the diverticulum. 

The genital marking glands are sessile on the parietes. In 
eac! i of seg i n e nts x v i i a nd xix-xxviii the re a i i e pa i red gro u ps o f st r oi i g, 
diagonal muscles. 

Remarks. — P. go ni j h as be en k i 10 w n 1 1 ith ei* to f rc* m acl i te 1 - 
late specimens and only from two localities in Burma,—the Karen 
hills of Toungoo district on the western margin of the Shan Plateau, 
and Karenni on the Thai border. The Burmese specimens have 
fewer markings, located on 18/19-20/21, 21/22 or 22/23 and smaller 
seta! numbers. 

Diagnosis, —Octothccal, spermathecal pores minute and super¬ 
ficial, on 5/6-8/9. Male pores minute and superficial, on small, disc- 
like porophores, slightly smaller than the genital markings and of 
circular to shortly elliptical outline. Genital markings small, of 
shortly elliptical outline, transversely placed, in 3 longitudinal rows 
median to male pore lines, on 18/19—25/26. Setae: vi/41-54, vii/4S- 
56, viii/43^57, xvii/52-59, xviu/40-47, xix/44-61, 5-33/ii, G3-87/iii, 
114-145/viii, 123-139/xii, 122-136/xx. First dorsal pore on 12/13, 
Length 135-235 mm, Diameter 6-8 nun. 
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Intestinal caeca simple. Testis sacs impaired and ventral. 
Spermathecal duet much shorter .than the ampulla; diverticulum 
longer than combined lengths of duct and ampulla, rod-like, compri¬ 
sing an octal stalk portion, a middle portion and an elongate seminal 
chamber. Genital marking glands sessile on the parietes. 

PllKEETIMA E LONG ATA (E. PERRIER.) 

1872. Periehmtm elongata, E. Perrier, N. Arch. Mils. Paris, 
VHI, p. 124. (Ty pe 1 oca 1 i ty, *' Peru. 1 ? T v pcs i n 11 1 e 
Paris Museum.) 

1980, Pheretima el^gata, Gates* Rea Ind. Mils. XXXI f, p. 
809. (Bangkok and Chiengmai.) 

1987. Pheretima, dongaUh Gates, Rec. Ind. Mus. XXXIX, p. 
201. (Diagnosis.) 

Ma ter ial exam hied ,—From the U, S. Na t. Mus, 

Mud,” Chiengmai, Nov. 17, 1986, 1 juvenile specimen. 
H. G. Deignan, 

Remarks .—Widely transported within the tropics and doubt¬ 
less an importation into Thailand. The original home of the species is 
at present unknown, but is to he looked for in a region which includes 
the southern portion of the Malay Peninsula, Borneo, Celebes and 
New Guinea, 

Pheretima evansi (Beddard), 

1901, Amy it fas evansi , Beddard, Proc. ZooL Soc, London, 
1900, p. 907. (Type locality Biserat, Jalor State. 
Types in the British Museum), 

1982. Pheretima evansi t Stephenson, Ann. Mag. Nat Hist. 
(10), IX, p. 213. (After examination of types). 

Diagnosis. —Octothecal, spermathecal pores minute (?) and 
superficial (?), on 5/6-879, Male pores on laterally directed, protube¬ 
rant porophores. Genital markings very small, circular,’ in a transverse 
row of 13-16 on 7/8 (?). Setae : xviii/17-18, 54/vi, 54/ix, 66/xiii. 
First dorsal pore on 11/12. Length 95-120 mm. Diameter 4A mm. 

Intestinal caeca simple. Testis sac of x annular (?); of xi 
cylindrical, seminal vesicles included. Spermafchecal duct almost a.s 
long and thick as ampulla (?); diverticulum reaching part way onto 
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ampulla, comprising an ovoidal seminal chamber and a slender, con¬ 
voluted stalk with loops pressed together and enclosed in a sheath. 
Genital marking glands ? 

—Clitella appear to be lacking and spermathecae 
may not be fully developed. In juvenile specimens of other species 
spermathecal ducts and ampullae may be of about the same size, 
as shown in Stephenson's fig. 4. The protuberant porophores may 
represent everted male pore invaginations or copulatory chambers, 
but male genital terminalia require more accurate characterization. 
A stalked glandular mass median to the prostate was noted by 
Stephenson, for which there should be a corresponding pore or mark¬ 
ing on or near the porophore. 

P. baruana Stephenson 1932 (from Khota Barn in Kelantan 
State) appears to be very close to P, evansi, from which it can be 
distinguished only as follows: the slenderer spermathecal duct,length 
of duct relative to spermathecal diverticulum, (latter does not reach 
up onto ampulla), incisions of margins of intestinal caeca, the ventral 
and possibly paired testis sacs of x, absence of preclitellar genital 
markings, and presence of a postclitellar genital marking on the 
male porophorc. Differences in spermatheeao are not of especial 
importance, at least for the present, in view of the aelitellate condi¬ 
tion of the types of emnsi and the possibility that the spermathecae 
are not fully developed. One at least, possibly two of the types of 
evansi, lack preclitellar genital markings. The accessory prostates of 
Stephenson, present in both evansi and baruana, are probably genital 
marking glands. A genital marking gland on the male porophores as 
in baruana may have been overlooked by Stephenson on the type of 
evansi or have been unrecognizable because of immaturity or for other 
reasons, but this is to he expected, Condition of testis sacs in both 
species requires confirmation or more accurate characterization. In 
absence of other and more important differences, presence or absence 
of incisions on the margins of intestinal caeca are not significant It 
is therefore possible that baruana is the same as eva nsi P. malayema 
(Beddard) 1901 from A ring in Kelantan State appears to be dist¬ 
inguishable from the evansi and Ixvruxvaa by the paired postclitellar 
genital markings and possibly also by the condition of the testis sacs, 
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P. evansl is known only from the types and type locality. 
Possibly endemic in Peninsular Thailand and a contiguous region of 

•f no 

the Malay Peninsula, 


PhERETIMA EX1GUA GATES. 

1930.' Pherethna migiia ( fart ), Gates, liee* Ind. Mas* 
XXXII, p. 310. (Excluding forms from Nayaung- 
binkwin. Type locality Lashio, Shan Plateau, Burma, 
Type in author's collection, Judson College,) 

1936. Pheretwm exigua, Gates, Rec* Ind. Mas. XXXVIII, 
p. 415. (Diagnosis.) 

Material exam hied .—From the U. S, Nat. Mus, 

Mu'ang Pon (Ban Muang, a town on the upper Me Yom), 
September 13, 1936, 4 clitellate specimens. H* G, 
Deignan. 

Remarks. —Tnree specimens have a pair of presetal genital 
markings on viii; four specimens have a pair of presetal genital 
markings on xix. 

Possibly fairly widely spread in a northern portion of Thai 
mainland. In Burma the distribution is from Kalaw, Taunggyi and 
Kengtung on the Shan Plateau north to Myitkyina, 

PlflvRETlMA EH TV I ALTS SR. NOV, 

Mater ltd examined,- —From the Ik S, Nat. Mus. 

In mud on bank of Mekhong river, Chiengsen Kao, 
January 16, 1937, 5 juveniles. H, G. Deignan, 
Chiengsen Kao, January 15, 1937, 1 juvenile. H. G. 
Deignan, 

Bank of Mekhong, Chiengsen Kao, January 16, 1937, 3 
partially clitellate and 4 clitellate specimens* II. G. 
1 leignan. 

External ehavact&Hstics. —Length 365-555 mm. Diameter 6-8 
mm. The longest juvenile is 220 mm long and 4 mm in diameter. 
Pigmentation ? Both dorsum and ventrum are dark greyish or 
brownish grey* The setae are on whitish bands which are very 
narrow, posterior to the clitellum. 
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Setae begin on n on which segment there is a complete or 
nearly complete circle, the setae small, closely and regularly spaced, 
circles irregularly interrupted, the gaps containing dark pits which 
are presumably apertures of follicles from which setae have dropped 
out. Seta! numbers are shown below. 
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* Ju vo n i 1 e s pec i * n e n . 0 i i oil \ er j u ven i 1 es : 

xvii/20-21, xviii/12-14, xix/20-2 l. 


The first dorsal pore is on 12/13 (13). 

The elitellum is whitish, annular, extending from 13/14 to 
16/17 oi■ ontc > a p i eset zx 1 porti o n of x v i i; dorsal j)o res, i n tc i rsog 1 ii entaI 
furrows and setae lacking 

Octothecal, sperm a thecal pores tiny, frail aversely placed slits, 
on 5/6-8/9, each pore at the centre of a transversely placed, greyish 
translucent area of shortly elliptical outline. 

There is a single female pore. 

The imile pores are tiny transversely placed slits, each pore 
on or near the centre of a disc-like porophore of circular or shortly 
elliptical outline. The porophore is marked off by a slight groove, 
which is deepened laterally so as to form a I id-like Hap. A small 
area including each porophore is slightly protuberant. Presumably 
the porophore can be slightly depressed and the lateral dap drawn 
over it. 

No genital markings. 

Internal anatomy , — Septa 4/5-8/9 are thickly muscular, 
5/6-8/0 large,.funnel-shaped, apices directed posteriorly; 9/10 lack¬ 
ing; I 0/1 J and several succeeding septa slightly muscular. 

The gizzard in viii. The inner wall of the oesophagus in 
x-xiii of juveniles is provided with low, vertical ridges which are 
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lacking only at the mid-dorsal and -rindventral lines where there are 
several, lower, longitudinally placed ridges, In cl i tel late worms 
definite ridges are unrecognizable though the wall is marked off into 
numerous small, slightly raised, rather irregular patches. The in¬ 
testine begins in xv (7). Intestinal caeca are long, slender, simple, 
with smooth margins or with slight septal constrictions. The 
typhlosole which begins abruptly in or just in front of the caeca! 
segment, is at first a high, simple, lam ell i form ridge but gradually 
decreases in height and becomes translucent passing posteriorly, un¬ 
recognizable behind el (1), anteriorly into xvj : at least the typhlosole 
is represented by a low ridge hemicirciilar in transverse section. 

Blood glands are present in ix-iv, Pharyngeal nephridia were 
seen only in vi. Lymph glands are paired, one small gland on each 
side of the dorsal blood vessel, just in front of a septmm 

The dorsal blood vessel (single) is continued anteriorly to the 
region of the cerebral ganglia. The supra-oesophageal is as large as 
the dorsal trunk in xi-xiib very slender in xiv and disappearing from 
sight just anterior to 14/15. The subnenral bifurcates in xvi, the 
branches passing laterally and then to the anterior portion of xiv 
where each branch passes up from the body wall, through 13/14 and 
then forwards just below the gut into v. From here on the trunks 
are small and empty. The extra-oesophageals are provided with large, 
transverse commissures just behind 4/S-7/8. A continuation of the 
subnenral from xv anteriorly, if present, is unrecognizable. In the 
posterior portion of xiii a vessel, as large or almost as large as the 
heart of xiii passes dorsally from the ext.ra-oeaophageal to unite with 
a bifurcation of the heart that passes into the supra-oesophageal. 
The hearts of xi-xiii bifurcate dorkilly, oiie branch passing to the 
dorsal trunk, the other to the supra-oesophageal* The snpra-oeso- 
1 )] i ageal di vid es, just in f ron t of 10/11, in to two J arge branches wh icl \ 
pass vent rally (bound by transparent connective tissue to the anterior 
face of 10/I V) to the extra-oesophageal (no connective to the ventral 
or dorsal trunks found). The single heart of ix is on the right side 
(4) or the left side (3). A fairly large vessel passing off from the 
dorsal trunk opposite the heart of ix can be traced only to the lateral 
wa) 1 of fche oesopiiagus. In viii-v tliere are 1 ai ge, paired, 1 1 eart-1 ike 
Commissures, passing off from the dorsal trunk but midlaterally these 
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commissures are abruptly narrowed and have not been traced ventrally. 
The heart of ix and those of xi-xiii all open into the ventral trunk. 
Just anterior to the heart of ix the ventral trunk is abruptly narrowed 
and hence anteriorly is empty. The last hearts are in xiii (8). 

The testis sacs of x and xl are unpaired and ventral, the roof 
of each sac with longitudinal muscle fibres, the ventral blood vessel 
on or in the roofs of the sacs (3). Both sacs are somewhat dorsal 
to the nerve cord. Male funnels are not iridescent and testes appear 
to be undischarged. Seminal vesicles are small, vertically placed 
bodies in the anterior portions of xi and xii. Connective tissue, in 
at least one specimen, in the form of a cylinder, passes from 10/11 to 
11/12, just lateral to the seminal vesicle like the wall of a cylindrical 
testis sue, but here there is no coagulum median to the membrane and 
the interior of the testis sac of xi is completely shut off from the 
space enclosed by the cylinder. Prostates are small and th in, confined 
to xviii: Prostatic duets are large, about 10 mm, Jong, muscular, 
bent into a U-shaped loop. 

The spermatheeal duet is much shorter than the ampulla; lumen 
narrow ectally, widened from diverticular junction entally. The 
diverticulum, which may be as long as or longer than the combined 
lengths of duct and ampulla, passes into the anterior face of the 
duct close to or within the parietes; it comprises a muscular 
stalk shorter than the duct and an elongate seminal chamber (?) 
of about the same thickness but .shortly zigzag looped, surrounded 
by a layer of tissue, which conceals the looping so that the ental 
portion of the diverticulum at first appears to be flattened, 
opaque and thicker than the stalk. There is no spertnatozoal iri¬ 
descence. There are two pairs of spermatheeae in vi, one opening 
anteriorly, the other posteriorly; one pair each in vii and viii, both 
pairs opening posteriorly. 

Remarks *-—The elite!late specimens dissected are not sexual. 
Prostates may not be mature and spermatheeae probably are not 
fully developed. 

On juvenile worms each male pore is on a rather spindle- 
shaped, transversely placed area without sharp demarcation. On 
partially clitellate specimens the male porophore is demarcated by 
clear cut, anterior and posterior grooves which are not confluent 




No. i, i m. 


G. E. Gates: Thai Earthworms . 


93 


mesially or laterally, the surface of the porophore being slightly 
convex. With further development the grooves become confluent. 

The intestine of one of the elitollate specimens is filled with 
sand from xv to the anal segment. 

In all of the dissected specimens it was impossible to trace the 
ventral trunk anterior to ix, the extra-oesophageals anterior to v f and 
the heart-like commissures of viii-v ventral to the region of constric¬ 
tion. 

1\ fiuviaUs is Ifose to P. julictni (li Perrier) 18vo (Saigon, 
French Indo-Ghina), from which it is distinguished, for the present, 
by the complete absence of genital markings and the simple (not 
convoluted) stalk of the spermathecal diverticulum. Similar replace¬ 
ment of hearts of x by commissural loops has been known hitherto 
only from P, posthuma but in the latter the hearts of xi have also 
been replaced. Each of the three species is characterized by the 
presence and muscularity of septum 8/9, 

Diagnosis *—Octothecah spermathecal pores tiny slits, on 5/6- 
8/9, each pore at centre of a transversely placed area of shortly 
e 1 i ptica I o u tl i n e and gr ey is h fcr a i i si u ce n t t ip pea r a 11 ce. Mal e po res ar e, 
tiny transverse slits on centres of disc-shaped porophor.es (that can be 
slightly retracted and covered by I id-like lateral flaps?). Setae: 
vi/12-19, viij 14-21, viii/15-22, xvii/15-20, xviii/4-13, xix/10-20, 99/ii, 
103/iii, 106-118/viij, 106/xii, 101/xx, First dorsal pore on 12/13. 
Length 365-555 mm. Diameter G-8 mm. 

Septum 8/9 present and muscular. Intestinal caeca simple. 
Hearts of x replaced by commissural loops, connecting the supra- 
oesophageal and extra-oesophageal trunks. Testis sacs unpaired 
and ventral. Spermathecal duct much smaller than ampulla, lumen 
widened from diverticular junction eiitally; diverticulum with mus¬ 
cular stalk shorter than duct, seminal chamber (?) zigzag looped and 
enclosed in a thick sheath, 

PUERETIMA HAW A YANA (KoSA). 

1891. Perl chtie la ho/way ana, Rosa, Ann, Hofuim Wien, 
VI, p, 396. (Type locality Hawaii. Type in the 
Vienna Museum). 
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1937. Pkerethna hawayana, Gates, Rec. Ind. Mus. XXXIX, 
p. 202. (Diagnosis). 

X iater ial exa/iwined .— Fr o \ii the U. S. Nat* Mils. 

Dor Kin Koh Ma, 1450 M, north Thailand, December 25,1932. 

I macerated, aelitellate specimen. Hugh M* Smith. 

Remarks, — P. haway ana is possibly a fairly recent migrant 
into Thailand from China, but it not, is to be regarded as an importation* 
In Burma it is known only from the portion of the Shan Plateau north of 
22° latitude. Thu elevation at which the worm was found iti Thailand 
is in accordance with the suggestion of a temperate zone origin 
of the species advanced in a previous paper (Gates, 1937, p. 
J 84). 

PHKHEtBfA MQULLET1 (E. PeKRJEK), 

1872. Perlchaeta houlleti, E, Perrier, N. Arch, Mus, Paris, 
VIII, p. 99. (Type locality, Calcutta, India. Types 
in the Paris Museum). 

1930, Pherethnu hontt&ti, Gates, Bee. Ind. Mus. XXXII, 
p. 3IL (Bawti, Not Theiuko, Bangkok). 

I 9 3 7. Ph c ?'etinut Itoidleti , G a | cs, Rcc. Ind, M i is, XXXIX, 
p. 203. (Diagnosis). 

Material examined . —E rom the TJ. S. Nat, Mus, 

M Tang Pong (Ban Muang, a town on the upper Me Yum), 
September 13, 1936, 3 elite]late specimens. H. G. 
DeigUan. 

Chiengmai, 1,000 feet, August 9, 1936, 1 juvenile speci¬ 
men. H, G, Deign an, 

“ Glutinous mud of a drying ditch,” Chiengmai, December 
10, 1936, 4 elitellate specimens. H. G. Deigimn. 

Ah normality.^ One of the Chiengmai specimens lacks thu 
light spermatheca of vh and has the left copulatory chamber in 
xvii. 

Remarks .—Probably common throughout most of Thailand as 
it is in Burma. Also known from southern Yunnan, the Malay Penin¬ 
sula, Andaman Islands and Ceylon as well as from a number of 
localities in India. The original home of the species is probably 
somewhere in a region comprising eastern Burma and Thailand, 
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PliEKETIM A HUPBOXBNS1S, STEPHENSON. 

1931. Pheretima hupbonensis, Stephenson, Proc. Zool. Soc. London, 
1931, p. 61. (Typo locality Hup Bon. Type in the 
British Museum.) 

Diagnosis .—Quadrithecal, spermathecal openings transverse 
slits, on T/8-8/9. Male pores towards lateral margins of flat, slightly 
depressed areas that extend (including protuberant rims) nearly to 
setal circles of xvii and xix, each pore overhung by a small papilla. 
Setae: ix/9, xviii/8, 32/v, 45/ix, 54/xii, 68/xix. First dorsal pore on 
11/1*2. Length 225 mm. Diameter 9 mm. 

Intestinal caeca simple but with incisions of ventral margins, 
marking off ventrally directed processes with small tertiary lobes. 
Testis sacs paired and ventral (?). Spermathecal duct confined to the 
parietes; diverticulum shorter than the ampulla, comprising a muscu¬ 
lar stalk and a slightly thicker seminal chamber about twice the 
length of stalk. 

Remarks .—Stephenson apparently suggests that the small 
papilla is an everted copulatory pouch. The male genital terminalia 
certainly should be more accurately characterized, as well as the sper¬ 
mathecal pores. The caecal origin in xvii presumably is a typogra¬ 
phical error (should be xxvii?). Testis sacs of a side are said to be 
continuous which must be regarded as very doubtful. If the tubercle 
overhanging the male pore is a genital marking, a gland on or within 
the parietes of xviii should be looked for. 

Known only from the type. Possibly a native of Thailand. 

Phehetima longicauuculata. 

1931. Pheretima lungicaiiliculata, Gates, Rec. Ind. Mus. 

XXXIII, p. 395. (Type locality, ToloSenca Village, 
Mong Yang district, Kengtung State, Burma. Type 
in author's collection, Judson College.) 

1936. Phcrebima longicauliculata, Gates, Rec. Ind. Mus. 
XXXVIII, p. 423. (Diagnosis.) 

Material examined. —From the II. S. Nat. Mus. 

Khun Tan Mts, 4,000 feet, November 19, 1928, 1 ma¬ 
cerated clitellate specimen. Hugh M. Smith. 
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Doi Sutep > 2,000 feet, October 10, 1936, 1 elite!late 
specimen, H. G, Deignan, 

Doi Sutep, 5,500 feet, September 26, 1986, 4 clitellate 
specimens, H. G. Deignan. 

External characteritstwn .'—There is a complete circle of setae 
on ii of the Khun Tan worm. On the same specimen the fol¬ 
lowing numbers were noted: vi/34, vii/37, viii/39, xvii/cct.30, xviii/24, 
xix/da.30. 

On the Doi Sutep specimens the genital markings are on 
19/20-24/25 (3) or 19/20-25/26 (2) but one of the latter, right side 
only, has additional markings on 16/17-17/1 cS and 1H/19, On the 
Khun Tan worm the markings are on 21/22-24/25; the markings 
13-15 interaetal intervals wide, separated midventrally by a distance 
e(|ual to seven or eight intersetal intervals. 

On only one of the Doi Sutep specimens are the male poro- 
phores normally disc-shaped, and even on this worm the margins of 
the discs are covered over by a finely lobed overgrowth of the neigh¬ 
bouring epidermis. On other specimens the poropbores are rather 
conical, protuberant with a pointed tip. On one specimen the poro¬ 
pbores are retracted in such a way as to form slight, transversely 
slit-like invaginations, the male pores apparently are on the posterior 
walls of the invaginations. 

Internal anatomy, —Only one pair of hearts (Khim Tan 
specimen) is present anterior to 10/11 and these arc not close to the 
septum and may belong to ix. 

The diverticulum (Khun Tan specimen) passes into the median 
face of the sperma thecal duet at the parietes and is longer than the 
combined lengths of duct and ampulla, comprising a stalk that is 
nearly as long as the duct and a longer, slightly thicker cylindrical 
seminal chamber. The latter is looped, the looping in part approxi¬ 
mating to a regularly zigzagged arrangement but with the limbs of 
the loops very short and close together. The seminal chamber is 
characterized by a very brilliant greenish-yellow spermatozoal 
iridescence, A middle region is lacking between chamber and 
stalk. 

The body wall (Khun Tan worm) is soft and nearly trans¬ 
parent as a result of maceration, but, a circular patch in xviii on each 
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side into the centre of which the pro static duct passes, is opaque and 
tougher than the surrounding poition of the integument. 

Remarks .—Possibly widely spread throughout a northern 
portion of Thailand. In Burma this species is known from a region 
east of a line passing northward from the mouth of the Sibtang through 
Taunggyi and then eastward into southern Yunnan. 

Pheretima manic ata* 

1931* Pheret ima snetona var, vutu ivafa. Gates, Rec, I ml. 

Mns. XXXIII, p. 414. (Type locality, Mouhnein. 
Types in author's collection, Judson College). 

19 36. Pheretima manieata, Gates, Hec. L id. M us. XXX VIII, 
p. 432. (Diagnosis). 

Material examined. — From the U. S. Nat. Mus. 

A. 

Doi Sutep, 5,200 feet, October 17, 1936, 1 cl i tel late specimen. 
H, G. Deign an. 

Doi Sutep, 5,500 feet, September 26, 1936, 3 elite)late speci¬ 
mens. Pi. G. Deignan. 

B. 

Doi Angka (Doi Intauoii), 4,600 feet, September 6, 1935, 3 
clitellate specimens. “Under rotting logs.” H. G, 
Deignan. 

A. 

External characteristics — The setae begin on ii on which 
segment there is a complete circle and are tine, difficult to see, ap¬ 
parently more widely spaced than usual, the circles often with gaps 
in which no setal pits are visible. The formulae below are only 
approximations as the cuticle cannot be removed without damaging 
the epidermis. 


VI 

VII 

vin 

XVI] 

XIX 

Xl 3 

23 

22 

21 

22 

26 

61 

18 

21 

22 

24 

26 

58 

23 

21 

25 


O' 

is 

— 

22 

23 

23 

24 

27 

— 


g^= gaps in setal circle. 
The first dorsal pore is on 12/13 (5). 
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The elite] 1 urn extends from 13/14 to 16/17 (2) or only onto 
the middle portion of xvi (3), Setae appear to he lacking ventrally 
on xvii on those specimens with clitellar gland ularity terminating at 
16/17 and one of the others, as well as on xviii, setae present ven- 
trally on xvi (2), 

The male pore discs are shortly elliptical in outline and longi¬ 
tudinally placed. 

The two genital markings, nearly circular in outline, are cm 
xviii fairly close to the male povuphores and separated in id-ventrally 
by a distance equal to about eight intersetal intervals, reaching fur¬ 
ther to w a id s 18/19 than to w a rd s 17/18. 

Internal anatomy, (Opened two specimens). The prostates 
may extend through xvi-xxi. The prostatic duct is about five nine 
long, the octal half thickened. 

The lumen in the wider ental portion of the spennathecal duct 
opens into the narrowed lumen in the slender, ectal portion of the 
duct through a minute pore at the centre of a tiny, rather disc-shaped, 
papilla of circular outline, the papilla with a smooth, glistening sur¬ 
face. The spennathecal diverticulum is twisted into a spheroidal 
mass. The seminal chambers are characterized by a spermatozoa! 
iridescence. 

He murks, —These worms were received in alcohol After 
examination they were placed in formalin. A year later cuticle could 
be removed and when this was done male setae (6) were found on 
one specimen. On other specimens male setae are lacking and a 
transverse strip of epidermis on xviii between the genital mark¬ 
ings is abnormally thin. The Doi Sutep worms differ from specific 
tupo-types in the more circular shape of the genital markings, the 
slight elongation of the male porophores and (in part) the absence 
of male setae. These differences are not of taxonomic importance. 


B. 

External characteristiM —-The largest specimen is 109 mm. 
long (the posterior most portion apparently autotomized) and 6i urns, 
thick. Other specimens are about live mm. thick and appear to have 
also lost some posterior portions. The pigmentation, restricted to the 
dorsum, is reddish brown to brownish. 
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The setae begin on ii, on which segment there is a complete 
circle* and are fine, more closely spaced ventrally than dorsal ly. The 
seta! circles with few interruptions. There are no male setae on xviii 
on any of the specimens. The formula of one specimen is: vi/22, 

vii/23, viii/22, 4^2/ii, 484/iii, 73/viii, 77/xii, 74/xxi (+ indicates pre¬ 
sence of gaps in the setal circle). 

The first dorsal pore is on 12/13 (3). 

The elitellum is annular, extending from 13/14 to mid xvi; 
mtersegmental furrows lacking, functional dorsal pores present, setae 
probably present on xvi but deeply retracted and unrecognizable 
externally (2>. The elitellum is brownish and contracted, not protu¬ 
berant 

The spermathecal pores are minute and superficial, on 5/G-8/9. 

There is a single female pore (3). 

The male pores are minute and superficial, each pore on a 
disc-shaped porophore of circular or nearly circular outline. 

The two genital markings are median. The anterior marking 
is on xvii, not quite reaching to 1G/L7 but dislocating 17/18 post¬ 
eriorly. The posterior marking belongs perhaps to xix but reaches 
anteriorly only to the setae of xix (1) or just through the setae of 
xix (1) or over the posterior three quarters of xix (1) and posteriorly 
to the setae of xx or on to the anterior margin of xx. On one 
specimen a transverse area between the male pore discs is marked 
off by fairly deep anterior and posterior furrows, but the area is not 
marked off laterally. On the other two specimens the anterior fur¬ 
row, just about at the level of the anterior margin of the male 
porophores, is alone present The epidermis on the region marked off 
by those furrows appears to be slightly thickened, but the longitudinal 
musculature is uninterrupted internally by glandular material. 

Internal mmtomy. (Opened one specimen. The internal 
anatomy is practically the same as m typical specimens of P, mani- 
cata from the type locality). 

The intestine begins in xvi, the intestinal caeca in xxviii; 
xxix and xxx arc unusually well developed and provided with ante¬ 
riorly directed finger-shaped, secondary caeca. 

The testis sacs are unpaired and su bo esophageal, the sae of 
xi partially her abated into xii. The seminal vesicles are large, the 
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the vesicles of a segment in contact above the dorsal blood vessel, the 
anterior vesicles dislocating 10/11 anteriorly. The prostates extend 
through xv-xxiii The prostatic duct is five to seven trim. long, the 
ectal hall thickened. 

The sperinatheeal duct is larger and thicker than in typical 
forms of manicata, but without being bulbous. The disc-shaped 
poruphore within the duct is larger than in any previous specimens 
of manicata > and much more readily found. 

The sessile, genital marking glands are. large and median. 

Parasites. Sessile on the parietes close to the nerve cord are 
large reddish to yellowish cysts, usually rather shortly ovoidal, the 
long diameter two mm. or slightly less. In the sperinatheeal region 
there are four of these cysts, behind the prostatic region 31 more. 
In addition there are several similar cysts but of smaller size and 
more nearly spheroidal in the post-prostatic segments. 

lifjniarki. —-The worms ean be distinguished from 1\ manicata 
at present only by the unpaired, median genital markings. All 
specimens hitherto referred to P. manicata have always had symme¬ 
trically paired genital markings (and one pair only) on xviii. In P. 
anomala there is some evidence to indicate that parasites may inhi¬ 
bit the development of genital markings or induce development of 
supernumerary markings. Possibly in P. manicata the same or other 
parasites can influence the development of genital markings so as to 
produce the condition described above. 

PllERETIMA MORRIS! (BeDDAKD). 

1892. Perickaeta morrisi , Beddard, Proc. Zool. Soc. London, 
1892, p. 166. (Type locality, Penang. Type in 
British Museum 

1937, l *herrt h t la mow is i , G ate s, Re c. I ml. M u s. XXXIX, p. 
205. (Diagnosis.) 

Material examine $; —Fram the U, S. Nat. Mus, 

Qhiengmai, 1,000 ft. August 15, 1936, 2 elitellatc speci¬ 
mens, H, G. Deignan. 

Remarks, — Each specimen has a pair of genital markings just 
median to each male pore, and unpaired, median, presetal markings 
on vi-vii. 
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Like hmmyana this species may be a fairly recent migrant 
into Thailand from China or else an importation. 

Pheretima papulosa (Rosa). 

1896. Periehaeta papulosa, Rosa, Ann. M as. Geno va, X X X VI T 
p. 525. (Type locality, Balighe, Sumatra. Types 
in Genoa Museum.) 

1901, Amyntas papulosus, Beddard, Proc. Zook Soc. London, 
1900, p. 892. (Biserat, Jalor State.) 

1932. Pheretima paptdo&us, Stephenson, Ann, Mag. Nat. 

Hist. (10), IX, p. 224 (After examination of 
Beddard’s specimens from Biserat,) 

Diagnos is .—Sex thecal, spennathecal pores minute and super¬ 
ficial, on 5/6-7/S. Male pores minute and superficial, on small, disc¬ 
like porophores. Genital markings small, circular discs in transverse 
rows on vii-ix and x vii-xix, the markings on xvii in pre- and post-seta! 
patches of two or three rows. Setae present ventrally on elitellum : 
vi/13-16, vii/14-I7, xvii/14-19, xviii/11-15, xix/16-22, 6-11/xvi, 60/v, 
61/ix, 60/xii, 57-67/xx. First dorsal pore on 12/13. Length 52-78 
mm. Diameter 8-5 mm. 

Intestinal caeca simple. Testis sacs unpaired: of x horse¬ 
shoe-shaped ; of xi cylindrical, seminal vesicles included. Sperma- 
thecal duct as long as or longer than ampulla; diverticulum with 
short, slender stalk and longer, looped seminal chamber. Genital 
marking glands stalked and coeloinic. 

Remarks, —Beddard was unable to find “any trace” of intes¬ 
tinal caeca. Stephenson, however, found caeca, partly covered by 
coagulum in one specimen. In the other worm, from which Beddard 
had removed the gut, caeca nmy have been completely retracted into 
the intestinal lumen. Stephenson notes that the testis sac of x is 
“annular in shape, continuous dorsal ly across the middle line, but, I 
think, interrupted in the middle line ventral ly/’ Such an interrupted 
sac is, o£ course, not completely annular, hence horseshoe-shaped is a 
more accurate description. According to Stephenson the seminal 
chamber of the spennathecal diverticulum is ovoidal. 

P, papulosa is known only from four widely separated locali¬ 
ties, Biseratin the southern portion of Peninsular Thailand, Kengtnng, 
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on the eastern part of the Shan Plateau, Mong Blong Valley in southern 
part of Yunnan province (China), and Baliglie in Sumatra. (Possibly 
also a fifth locality in Formosa, Michaelsen, Cap. Zook I, 3, p, 36, 
1322), The species may be native to Thailand, 

Pheuetima peguana (Rosa), 

1890, Perickaeta peguana Rosa, Ann, Bins, Genova, XXX, 
p, 113. (Type locality Rangoon, Burma. Type in 
the Genoa Museum), 

1898. Periohaekt jieguana Rosa, Ann. Blag. Nat, Hist. (Y), 
II, p, 289. (Ohantaboon). 

1930. Pheretima peguana Gates, Rec. Xnd. Mu a XXXII, 
p. 318, (Bangkok, Chiengmai, Chiengmi), 

1936. Pheretima peguana Gates, Rec. Ind, Bins, X XXVIII, 
p. 444 (Diagnosis), 

Material examined .—From the U. S. Nat. Bins, 

Chiengmai, 1,000 feet, August 14, 1936, 3 elite!late 
specimens; August 9, 1936, 1 elitellate specimen; 
August 15, J936, 6 elitellate specimens; October 2, 
1936, L elitellate specimen; October 11, 1936, 1 
elitellate specimen. H. G, Deignan. 
l)oi Sntep, 1,600 feet, October 3, 1936, 1 elitellate speci¬ 
men. II. G. Deignan. 

“In rich soil of a banana grove, 11 Ban Sa-iep, a village 
in the basin of the Ble Yom, September 9, 1936, 8 
elitellate specimens. H. G, Deignan, 

Muang Pong (Ban Bfuang), September 13, 1936, 1 elitel- 
latc specimen. H. G. Deignan, 

Remarks .—Probably fairly common in the lowlands of Thai¬ 
land, as it is in the lowlands of Central Burma. Unknown from the 
Shan Plateau except for one record from Mogok which is near the 
extreme western margin. Has been found twice in Lombok, twice 
in Java, once at Saigon, and once at Penang. The original home of 
the species is unknown. 
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Pheretima pertch A ETA (BeDDAJU)), 

1901. Amyntaspcrichaeta, Bed dard, Proa Zool. Soc. London, 
1900, p. 896, (Type locality Patalnng State? Type 
in the British Museum), 

1932, Pheretima perichada, Stephenson, Ann, Mag. Nat. 

Hist. (10), TX, p. 227, (After examination of type). 

Diagnosis, — Sox thecal, aperma thecal open mgs on 6/7 -8/9. 
Male pores in large copul a to rv chambers with transversely slit-like 
apertures. Setae: xviii/12, 30/V, 86/ix, 39/xii, 40/xix. First dorsal 
pore on 12/13, Length 160 mm. Diameter 5 mm. 

Intestinal caeca simple. Last hearts in xii. Testis sacs paired 
(?) and ventral (?), Spermathecal duct practically confined to the 
parietes; diverticulum slenderly tubular, reaching to or nearly to 
ental end of ampulla, except for a short ectal portion twisted into a 
ball of closely compacted loops. 

Remarks. — Known only from the type. Copulatory chambers 
and structures therein or thereon such as glands, markings, pones and 
male pores have not been characterized so that a proper diagnosis is 
impossible. The species may be close to the Burmese P. mamillana 
Gates 1931 from which it is distinguished at present by the absence 
of hearts in xiii, the short and slender spermathecal duct and the 
compact coiling of an ental portion of the spermathecal diverti¬ 
culum, 

Pheretima pl an at a Gates. 


1926. Pheretima planakt, Gates, Ann. Mag. Nat. Hist. (9), 
XVII, p. 411. (Type locality, Rangoon, Type in 
authors collection, Judson College.) 

1937* Pheretima planata t Gates, Rea Ind. Mas. XXXIX, 
p. 207, (Diagnosis.) 

Material examined .— From U, S. Nat. Mus. 

Glutinous mod of a drying ditch,” Ohiengmai, December 
10, 1936, 1 elitellate s pci men, II, G, Deignan. 
ht In cultivated ground cleared from evergreen jungle,” 
Ko Chang, May II, 1937, 2 aclitellate and 2 elitel¬ 
late specimens. H. G. Deignan. 
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Remarks . — Probably fairly widely spread throughout Thailand 
as it ift throughout Burma, Known from the Malay Peninsula, Aftsam 
(India) and the Andaman Islands but has been found nt only three 
localities on the Shan Plateau, 

Pjheretima posthum a. 

1868, Periehaeta postlmma, (part), L, Vaillant, Ann. Sci 
Nat. (3), X, p, 228, (Type locality, Java, Types in 
the Paris Museum,) 

1930. Pheretima posthwma. Gates, Roc. Ind. Mus. XXXII t 
p. 321. (Bangkok and Ohienginai,) 

1937. Pheretima posthmaa, Gates, Bee. Ind. Mus. XXXIX, 
p. 207. (Diagnosis.) 

Material examined .—From the U, S. Nat, Mus. 

Ohienginai, 1,000 feet, August 15, 1936, 7 el it el late 
specimens, H, G. Deignan. 

££ [n rich soil of a banana grove”. Ban Sa-iep, a village in 
in the basin of the Me Yom, September 9, 1936, 1 
cl Stellate specimen, IT, G, Deignan. 

Muang Pon (Ban Muang), a town on the upper Me Yom, 
September 13, 1936, 3 clitellate specimens. H. G, 
Deignan. 

Ban Huai Rai, Phre province, November 4, 1986, 1 juve¬ 
nile specimen. IT. Gaylord Knox per H. G, Deignan. 

“Glutinous mud of a drying ditch”, Chiengmai, December 
10, 1936, 4 clitellate specimens. H. G. Deignan, 

Remarks , — Probably fairly common in sand of river banks 
throughout Thailand, especially in the lowlands. Rather widely spread 
throughout Burma but unknown from the Shan Plateau where a 
closley related species has been found. Possibly a native of Siam ? 
also known from a number of localities in northern India, as well as 
the Andaman Islands, 

Pheretima virgo (Beddaiid). 

1901. Amywtas virgo, Beddard, Proc. Zook Soc. London, 
1900, p. 895. (Type locality Tale, Singora State? 
Types in the British Museum.) 
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1932. Pheretima virgo, Stephenson, Ann. Mag. Nat. Hist. 
(10), IX, p, 236. (After examination of types.) 

1934. Pheretima virgo, Gates, Ree. Ind, Mas. XXXVI. 
p. 264. (After examination of types.) 

Diagnosis — S ext he cal, spermathecal openings large, on 6/7- 
8/9. Male pores in copulatory chambers with transversely slit-like 
apertures (?). Setae: xviii/12, 36-39/v, 44-48/ix, 41-51/xii. First 
dorsal pore on 11/12. Clitellum does not reach 13/14 or 16/17. 
Length 152-157 mm. Diameter 5 mm. 

Intestinal caeca simple. Testis sacs unpaired (?) and ventral (?). 
Glands on anterior and posterior faces of copulatory chambers, pro- 
static duct into dorsal face. Sperm a thecae ? 

Remarks .—As a result, perhaps, of the presence of parasites, 
all of the types that were dissected are aberrant. Sperm a thecae 
cannot be specifically characterized and nothing is known of such 
taxonomically important structures as markings, penes, etc., of the 
copulatory chambers. Until normal specimens have been studied or 
recognized as belonging to this species a proper diagnosis cannot be 
given. Quite possibly P. mendom Gates 1932 from the peninsular 
portion of Burma (Mergui district and also southern part of Tavoy 
district) is a synonym but the Burmese species likewise is only 
known from abnormal individuals. Closest relationships of virgo 
and mendosi appear to lie with the Burmese P. mamitlana Gates 
1931, from which they are distinguished by the location of the 
genital mar king glands on the copulatory chambers (anterior and 
posterior rather than median and lateral) and also, if menclosa is a 
synonym, by the penes and genital markings within the copulatory 
chambers, 

P. vivgo presumably is endemic in a. northern portion of the 
Malay Peninsula. 

PiTEKE'miA si\ 

I 

Material exam bned .—From the U. H. Nat. Mus. 

Ban Huai Rai, Phre province, November 4, 1936, 2 
clitellate specimens, in rather poor condition, H, Gay¬ 
lord Knox, per H. G. Deignan, 
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External character istios ,—L engtl i, 240- 250 i n m, ] srobabl y i n - 
complete posterioriy, Diameter, I 1 mm. Pigmentation restricted 
to the dorsum, dark blueish grey. 

The setae are small and closely spaced, the circles with numer¬ 
ous gaps. There is a single ventral seta on ii of each specimen. The 
setal numbers are as follows: vi/35 -p, v»/34+, viu/35+, xvni/31, 

1/ii, 48-f-/iii, S3 + /viii, 91-p/xii; vi/48 + j vii/54, viii/51, xvni/33. 

The first dorsal pore is cn 12/13 (2). 

The clitellum is dark grey, annular, extending from 13/14 to 
16/17; dorsal pores and inter segmental furrows lacking, setae in¬ 
visible, 

Octotheeal, spermathecal pores minute and superficial, on 
5/6-S/9. 

The male pores are minute and superficial, each pore at or 
near the centre of a small disc-shaped porophore with longitudinally 
elliptical outline. 

Genital markings are paired, on 19/20, each marking protube¬ 
rant, 10-11 intersetal intervals wide, with outline approximating 
to longitudinally elliptical, extending anteroposteriorly to the setae 
of xix (which are slightly dislocated anteriorly) and through the 
setal circle of xx nearly to 20/21. The mid ventral space between 
the markings is eight to ten intersetal intervals wide. 

Internal anatomy (Opened one specimen),—Septa 5/6-7/8 
are muscular; 8/9-9/10 lacking; 10/11-11/12 thickly muscular. 

The intestine begins in xv. The intestinal caeca are simple, 
the margins with slight septal constrictions. On the oesophagus just 
behind the gizzard and in front of the heart of ix is a large, lebed, 
glandular collar. 

The single heart of ix is on the left side. The last pair of 
hearts is in xiii. All hearts of ix-xiii pass into the ventral blood 
vessel 

The testis sacs of x and xi are unpaired and ventral, the 
nerve cord on the ventral faces of the sacs. The seminal vesicles of 
xi are large, filling the segment and in contract dorsally above the 
dorsal blood vessel. The vesicles of xii are still larger and push 
12/13 and the next two septa posteriorly. The prostates extend 
through xvii-xix, The pro static duct is about ten min. long, with 
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muscular sheen, bent into a U-shaped loop, the octal limb slightly 
thickened. 

The apermstfthecal duct is sharply marked off from the am¬ 
pulla, slender, slightly shorter than the ampulla, abruptly narrowed 
within the parietes; the lumen rather large, with annular ridges on 
the inner wall, and abruptly narrowed in tlie region of the diverti¬ 
cular junction. The diverticulum which passes into the anterior face 
of the duet octally, near the parietes, is slender, rather rod-shaped, 
longer than the combined lengths of duct and ampulla but looped, 
the looping, at least in part, approximating to a regular zigzag. An 
ental portion of variable length is not looped but is nearly straight. 
A seminal chamber is not especially marked off externally and is not 
characterized by spermatozoa! iridescence but an ental portion equal 
to one half to two thirds of the length of the diverticulum is filled 
with an opaque whitish material. In the ectal portion the lumen is 
somewhat narrower and the wall is ridged longitudinally. 

The genital marking glands are sessile on the parietes. 

Remarks ,—Distinguished from P, longimulicutaia by the 
single pair of genital markings and their longitudinally elliptical out¬ 
line and possibly also by spermatheeal characteristics* 

If 

Material examined .—From the U, 8. Nat. Mus. 

Kao Sabah, S. E. Thailand, June 29, 1931, 3 macerated, 
aclitellate specimens. Hugh M. Smith. 

External eharaeferist Length, 120-170 mm. Diameter, 

6 mm. 

First dorsal pore on 11/12 (1), 1.2/13 (2). 

St. xviii/8, 10, 7; vni/12, 10, I 1. 

Quadrithecal, spermatheeal pores minute and superficial, on 

7/S-8/9. 

Male pores minute and superficial, each pore at the centre of a 
■small transversely placed, shortly elliptical area of parietal translu- 
cenee in the setal circle. 

Internal anatomy .—Heart of ix on the right side (2), left 
side (1). Hearts of x not found. Last hearts in xiii (3), 
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Testis sacs of x and xi (apparently) paired and widely separat¬ 
ed, Intestine begins in xv, intestinal caeca compound, the dorsal- 
most secondary caecum the longest and with (3-4) long, ventrally 
directed tertiary caeca from ventral margin. 

Remarks .*—'The worms were so soft that they disintegrated 
during exam in a tion. 


Genus Peiuonvx E. Perrier 1872, 
Perion yx excavator E. Perrier* 


1872, Perionyx excamtus, E* Perrier, N. Arch. Mus. Paris, 
viii, (3) p. 126. (Type locality Saigon, Coclun China, 
Types in the Paris Museum), 

1891, Perionyx excavatus, Rosa, Ann, Nat Mm Wien, VI 
p, 404, (Bangkok, “Xnsel Koulan*”) 

1923. Perionyx excavatus, Stephenson, Oligochaeta in The 
Fauna of British India, p. 329, (Diagnosis), 
Remark ft ,—Pi obabl y fairly common in a considerable portion 
of Thailand. 


Perionyx sc. 


Material the IT. 8. Nat Mus.- 

“ Under moss and ferns on spray drenched rock at water¬ 
fall/' Doi Sutep, 3,200 feet, March 24, 1937, 1 
cli tel late but macerated and unidentifiable specimen. 
H, G. Deignan, 

Remt n'ks. —I \>ss i b 1 y Ppa * i <rt i y x exet 11 y t ht$. 


Genus Dichog aster Beddard 1888 , 

Several small species of Dichogaster are widely spread through 
the tropics. Five, all of which are doubtless importations, have been 
found in Burma, Some if not all of these are probably to be found 
in Thailand* The peregrine Dichogasters though small are usually 
larger than the Ocnerodrilids, 
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Djchoqaster affinis (Mjchaelsen). 

1890. Wenhmnia a fin is, Michaulsen, Mitt. Mus, Hamburg, 
VII, p, 9, (Type locality Quit ini am:, Zanzibar, Type 
in the Hamburg Museum.) 

1917. Dichogi^r €^tis f Stephenson, lieu. Inch Mus. XIII, 
p. 41 a (Tale Sap.) 

1923. Diehugaster a finis, Stephenson, Oligochaeta in Fauna 
of British India, p. 47 I, (Diagnosis). 

Remarks. —“ The identification is not absolute]y certain, as the 
specimen was not fully mature/ 1 (Stephenson 1917, p. 413). 

An importation, presumably directly or indirectly from Africa, 
the home of the genus. 

Dichogaster sp. 

Material examined .—From the U. S, Nat. Mus. 

“In crown of coconut tree/* Cliieugmai, 1,000 feet, Octo¬ 
ber 6, 1936, 2 juveniles. H, G. Deignan. 

On wet leaf on ground in evergreen jungle ” Ku Chang, 
May 11, 1937, 1 juvenile. H. G. Deignan. 

“ Under old leaf bases of a coconut tree, 11 Chiengmai, 
1,000 feet, September 3, 1936, three specimens, 
XL G. Deignan. (These worms dried out during 
transit and cannot be identified specifically). 

Family Ocnerodrllidae. 

The Ocnerodrilidae have been supposed to be characteristic of 
the warmer regions of the Americas and Africa. In recent years 
species of several genera, unknown elsewhere, have been discovered 
in the Seychelles, India and Burma. Chen (1938) has erected a new 
genus and species for an Ocnerodrilid from Hainan. Unfortunately 
all of these Asiatic Ocnerodrilids are of such a size as to be of all 
earthworms most easily transported accidentally. Records of occur¬ 
rence of earthworm species of the size of these Ocnerodrilids are 
rare, for two reasons, negleet by collectors of the very small forms 
and failure to collect in the proper habitats. In these circumstances 
it is impossible to determine whether Asiatic Ocnerodrilids are pere- 
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grinc immigrants and accidents or native to the regions from which 
in part at least they are now alone known. Collecting from swampy 
and marshy areas has secured in Burma in the last year numbers of 
specimens of six species, any of which might as well be expected from 
Thailand. 

FAM ILY GLOSSOSCOLECiDAE. 

Subfamily Glossoscolecinae. 

Genus Pontoscolex Sclnnarda 1861. 

Pontoscolex corethrurus (Fr. Mtiller). 

1857. Lumbricus corethrurus , (Fr. Mtiller), Arch. Natg. 

XXIII, p. 113. (Type locality, ltajahy, Brazil. 
Types ?). 

1923. Pontoscolex corethrurus , Stephenson, Oligcchaeta, in 
F. B. I. p. 489. (Diagnosis). 

Material examined .—From the U. S. Nat. Mus. 

Chiengmai, 1,000 feet, August 15, 1936, 7 clitellate speci¬ 
mens. H. G. Deignan. 

“ In cultivated ground cleared from evergreen jungle/’ 
Ko Chang, May 11,1937, 1 clitellate specimen. H.G. 
Deignan. 

Remarks .—An importation directly or indirectly from America. 
Now widely spread throughout the tropics. Probably quite common 
throughout the lowlands of Thailand. 

SU BFAM 1 LY M 1 CltC>CH AET1N A E. 

This family is represented in the faunas of India, Burma, the 
Malay Peninsula and China by one genus, Glypludrilus Horst 1889. 
Although but live species have been recorded from the areas just 
mentioned, ^ and from few localities, it is probable that these forms 
are widely spread and common in the peculiar habitat to which they 
seem to be especially adapted. In Burma glyphidrilids are to be 
found only in mud at bottoms of lakes, ponds, tanks, irrigation ditches, 
etc., and for that reason are but rarely obtained by collectors, but can 
occasionally be secured without difficulty and in numbers as recession 
of water in the dry season leaves the bottom mud exposed. 

^ Further species are known from the Malay Archipelago and 
East Africa. 
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Family Lumbricibae, 

One species, JUmaatos juirtms (Emeu) 1874, Isas been intro¬ 
duced into Burma and the Malay Peninsula perhaps by man, but has 
been collected hitherto only at certain summer resorts in the hills. 
The species may possibly have been introduced into similar places 
in Thai land. 

Notes on Pheretima bumensts from French Indo-China. 

PJlTiRET!MA R1ANENSJS STERHENSON. 

1931. Pheretimu bianmsis t Stephenson, Proc. Zool, Soc. 

London, 1931, p. 58. (Type locality Lang Bian 
Peaks, South Annam, (5,000 feet. Types in the 
British Museum.) 

Material examined, —From the Indian Museum. 

Suikat Drau, S. Annum, 3 aeli tel late and somewhat ma¬ 
cerated specimens. Dr. Malcolm Smith. 

External characteristics .—The setae begin on ii on which 
segment there Is a complete circle: vi/20, vii/26, viii/28, xvii/22, 
xviii/15, xix/2l; vi/18, vii/24, viii/23, xvii/20, xviii/14, xix/19; vi/22, 
vii/24, viii/27, xvii/20, xviii/J.7, xix/24. The setae of v-vii, and to 
a less extent those of viii, are enlarged dorsally. 

The first dorsal pore is in 12/13 (3). 

Octothecal, spermathecal pores minute and superficial, on 
5/6-B/9. Each pore may be on a tiny, circular, smooth porophore* 

The male pores are minute, on very tiny conical protrusions 
into copulatoiy chambers with wide, transversely slit-like apertures. 

The genital markings are tiny, circular discs, presetal, in 
transverse rows, one row on each side of ix, slightly median to the 
spermathecal lines. The following numbers were noted: right-3, 
left-5 ; right-4, loft-5 ; right-3, left-0. 

Internal anatomy .*— On the oesophagus, just behind the 
gizzard, there is a low, glandular collar. The intestinal caeca are 
simple, with septal constrictions. 

The single hearts of ix are on the right side (2). The last 
pair of hearts is in xiii (2). All hearts of ix to xiii pass into the 
ventral trunk. The hearts of x are bound by connective tissue to the 
anterior face of 10/11. 



112 Thailand Research Society, Natural History SuppL Vol. XII. 


The testis sacs of x and xi are impaired and suboesophageal; 
distended by coagiilum, The seminal vesicles of xi are attached to 
the roof of the testis sac so that the sac is opened on removing the 
vesicle. By removing all of the testicular coagulum from the sac 
through the opening thus made in a lateral portion of the roof of the 
sac on one side, it is possible to explore the other half of the testis 
sac which appears to he completely roofed over under the seminal 
vesicle. So far then as can be determined the vesicles of xi are ex¬ 
cluded. The copulatory chambers are flattened out on the parietes 
and to each of them are attached a number of coelomic, long-stalked 
glands. The lumen of each chamber is horizontally slit-like and on 
the wall are a number of very tiny genital markings bearing the 
pores of the stalked glands. Ten of these markings were counted in 
one chamber. 

The sperm&thecae are not fully developed, but a duct is clear¬ 
ly marked off from and about as long as or slightly longer than the 
rather heart-shaped ampulla. The diverticulum, which passes into 
the anterior face of the duct at the parietes, is slender with a shortly 
ovoidal swelling of the cntal end. 

The genital marking glands are coelom ic, long-stalked, of about 
the -same size and shape as the spermatliecal diverticula. 

Remarks. — Michaelsen (1934) has erected var, duplufasouUa 
for specimens having a ntm-miispular bulb, protuberant into tile lumen 
of the copulatory chamber from the lateral wall. The diverticular 
stalk is not sharply marked off from the seminal chamber of the 
sperm at beca. 

Diagnosis, —Octothecal, spermatliecal pores minute and super- 
fleiaI, four pairs , on 5 / (i-8 / 9. Ma 1 e pores mimi te, eac 1i pore on a vcry 
tiny, conical protrusion into a copulatory chamber with transversely 
slit-like aperture. Genital markings tiny, circular discs in a trans¬ 
verse, presetal row of 3-5 on ix, just median to each spermatliecal 
pole line. Setae : vi/18-22, vii/24-26, viii/23-28, xvii/20-22, xviii/14- 
20, xix/19-24, 82/v, 43/ix, 50/xii, 55/xix. First dorsal pore on 12/13. 
Length 100 inm. Diameter 5 min, 

Intestinal caeca simple. Testis sacs unpaired and ventral 
(paired according to Stephenson). Long-stalked glands (5-10) to 
each copulatory chamber with tiny genital markings on inner walk 
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Sperniuthecal diverticulum with long, looped stalk and shortly ovoidal 
seminal chamber (?). Genital marking glands long-stalked and 
coelom ic. 
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